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Abstract—The Ozone Monitoring Instrument (OMI) flies on
NASA’s Earth Observing System AURA satellite, launched in
July 2004. OMI is an ultraviolet/visible (UV/VIS) nadir solar
backscatter spectrometer, which provides nearly global coverage
in one day, with a spatial resolution of 13 km X 24 km. Trace gases
measured include Oz, NO2, SO2, HCHO, BrO, and OCIO. In
addition OMI measures aerosol characteristics, cloud top heights
and cloud coverage, and UV irradiance at the surface. OMI’s
unique capabilities for measuring important trace gases with daily
global coverage and a small footprint will make a major contri-
bution to our understanding of stratospheric and tropospheric
chemistry and climate change along with Aura’s other three
instruments. OMI’s high spatial resolution enables detection of air
pollution at urban scales. Total Ozone Mapping Spectrometer and
differential optical absorption spectroscopy heritage algorithms,
as well as new ones developed by the international (Dutch, Finnish,
and U.S.) OMI science team, are used to derive OMI’s advanced
backscatter data products. In addition to providing data for
Aura’s prime objectives, OMI will provide near-real-time data for
operational agencies in Europe and the U.S. Examples of OMI’s
unique capabilities are presented in this paper.

Index Terms—Air quality, atmospheric composition, 0zone mon-
itoring, satellite measurements.

1. INTRODUCTION

HE Ozone Monitoring Instrument (OMI), a contribution

of the Netherlands Agency for Aerospace Programs
(NIVR) in collaboration with Finnish Meteorological Institute
(FMI) to the Nationa Aeronautics and Space Administration’s
(NASA) Aura mission, is orbiting the Earth on the Aura
spacecraft. Aura is part of NASA’s long-term Earth Observing
System (EOS) mission and was launched in July 2004 from
Vandenberg Air Force base in California into a polar sun-syn-
chronous orbit.
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The OMI instrument [1] has capabilities derived from its
predecessors, the Total Ozone Mapping Spectrometer (TOMS)
[2], the Global Ozone Monitoring Experiment (GOME) [3],
and the Scanning Imaging Absorption Spectrometer for At-
mospheric Chartography (SCIAMACHY) [4] with advanced
viewing capabilities, which includes global coverage with high
spatial resolution. OMI works synergistically with the other
three Aura instruments to collect data in support of Aura’s three
mission objectives: detecting and explaining ozone trends,
the global impact of pollution, and the connections between
atmospheric chemistry and climate. With regard to the first ob-
jective, OMI continues the TOMS record of high-quality, total
ozone measurements and monitoring of stratospheric ozone
recovery predicted by chemical models [5]. This imposes rig-
orous pre- and postlaunch instrument calibration requirements.
OMI continues mapping the polar regions to track changes
in high-latitude ozone depletion events. OMI acts as a bridge
for monitoring ozone until the ozone measurements on the
National Polar-orbiting Operational Environmental Satellite
(NPOESS) and METOP become operational. OMI’s ozone
profile measurements will complement those made by the
Microwave Limb Sounder (MLS) [6], Tropospheric Emission
Spectrometer (TES) [7], and the High Resolution Dynamic
Limb Sounder (HIRDLS) [8], the other Aura instruments, but
with a denser coverage using its cross track capability. OMI’s
high spatial resolution is used to detect key tropospheric pollu-
tion parameters, which include four of the U.S. Environmental
Protection Agency’s criteria air pollutants. OMI also measures
surface ultraviolet (UV) irradiance, which is an important
factor for air quality predictions, as well as a human health and
agricultural productivity. Finally, OMI studies aerosols, which
are major contributors to climate forcing, but remain the most
uncertain contribution in the Earth’s radiation budget.

This paper provides an overview of OMI’s science objec-
tives, which are related to the Aura mission goals. A brief
overview of the instrument is given, demonstrating how its de-
sign enables meeting science objectives. The data products are
described along with the algorithms that produce these. More
detailed descriptions of these topics appear as accompanying
papers in this special issue.

II. SCIENCE OBJECTIVES

OMT’s unique capabilities for monitoring the Earth’s atmos-
phere includes daily global coverage with high spatial resolu-
tion for all its data products. The 13 km x 24 km ground pixel
size is the highest resolution ever achieved for an ultraviolet/vis-
ible (UV/VIS) backscatter spectrometer. This results in far more

0196-2892/$20.00 © 2006 IEEE



1200

500

NH March

450

Total ozone (DU)
w Y

o =]

o [=]

—

(]
[=]
[=]

Fig. 1. Average column ozone poleward of 63° latitude in the springtime
of each hemisphere (March for the Northern Hemisphere and October for the
Southern Hemisphere), in Dobson units (DUs), based on data from various
satellite instruments as indicated. The horizontal dotted lines show the pre-1982
averages, based on data points from 1971, 1972, 1979, 1980, 1981, and 1982.
The data point from OMI is preliminary. The figure is updated from [14],
courtesy of NIVR (Netherlands), KNMI (Netherlands), FMI (Finland), and
NASA (U.S.). Source: [13].

Fig. 2. Antarctic ozone hole measured by OMI on November 1, 2004. Scale
in Dobson units.

cloud-free scenes than previous backscatter measurements (e.g.,
TOMS, the Solar Backscatter Ultraviolet (SBUV) instrument,
GOME, and SCIAMACHY).
OMI complements Aura’s three main objectives [9] with its
own questions as follows.
* Is the ozone layer recovering?
* What are the sources and distribution of aerosols and trace
gases that affect global air quality?
* What are the roles of tropospheric ozone and aerosols in
climate change?
* What are the causes of surface UV-B change?

A. Is the Ozone Layer Recovering?

The Montreal Protocol [10] was signed in 1987 by the world
community because of the concern about ozone depletion and
the subsequent increase in UV surface irradiance. The aim was
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Fig. 3. NO, columns measured by OMI above The Netherlands on (a)
November 7 and (b) November 9, 2004. In the red areas is the pollution by
nitrogen dioxide 5 to 10 times larger than in the clean, blue areas. White areas
are covered with clouds.

to reduce the release of chlorofluorocarbons (CFCs) into the
atmosphere. At that time ozone was being measured by satel-
lites as diagnostic of stratospheric dynamics. The discovery of
the Antarctic ozone hole led to the Protocol amendments that,
through international treaties, would lead to elimination of CFC
production. Satellite ozone measurements were then dedicated
to monitoring global ozone trends, and the depth and extent of
the Antarctic ozone hole. Photochemical models predict that by
reducing the CFCs, thereby reducing chlorine and fluorine rad-
icals that destroy ozone, the spring ozone hole above Antarc-
tica as well as the general worldwide reduction of the ozone
layer would slow down and will lead to a complete recovery
in the second half of the 21st century [11]. Decades of very
precise total ozone measurements, preferably on a global scale,
are therefore needed in order to be able to monitor the ozone
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layer and its predicted recovery. The longest satellite record of
any trace gas existing to date is the 30-year TOMS/SBUYV total
ozone record [12]. OMI total ozone measurements are used to
extend this record as well as the GOME and SCIAMACHY data
record. Determining this long-term ozone trend is a difficult task
as this trend is relatively small compared to natural variations.

Therefore, OMI’s total ozone measurements have to be very
precise over the long term with high accuracy in order to make
composite trends with other ozone monitoring instruments.
OMI data for the Northern Hemisphere spring high latitude
has been added to the Intergovernmental Panel on Climate
Change’s (IPCC) report on safeguarding the ozone layer [13],
which tracks ozone depletion from satellite data at high lati-
tudes. OMI data along with the historical data from the IPCC
report are shown in Fig. 1.

Finally, OMI’s high spatial resolution may help in deter-
mining the relative roles of chemistry and dynamics in the
evolution of the Antarctic ozone hole and ozone depletions in
the Northern Hemisphere during winter/spring. Fig. 2 illustrates
the Antarctic ozone hole measured by OMI on November 1,
2004.

The accuracy of OMI’s data products relies on the instru-
ment’s calibration accuracy and on the accuracy of the retrieval
algorithms. An extensive long-term in-flight calibration effort is
underway. As part of the effort to produce an accurate, long-term
ozone record, we will continue to improve the total ozone algo-
rithm using OMI’s hyperspectral capabilities.

B. What are the Sources and Distribution of Aerosols and
Trace Gases That Affect Global Air Quality?

OMI provides data on ozone, NOs, aerosols, SO2, and HCHO
in the troposphere. These are all-important tropospheric pollu-
tants, produced by industrial and electric power plants, traffic,
and biomass burning. OMI’s high spatial resolution increases
the incidences of cloud-free scenes, resulting in better coverage.
Clouds are a notorious disturbance in UV/VIS satellite measure-
ments, since they scatter the solar radiation, preventing the mea-
surement of the atmosphere below the cloud. In the presence of
clouds, the amount of trace gas below the cloud is taken from an-
other source, such as climatology or model calculations. Clouds
also interfere severely with aerosol retrievals. With OMI’s in-
creased ability to observe cloud-free scenes, daily maps of tro-
posphere and pollution are possible. The daily global coverage
enables OMI to monitor global transport of pollution.

Fig. 3 illustrates total NO2 columns measured by OMI above
The Netherlands for November 7 and 9, 2004. Large, day-to-day
variation of NO3 can be clearly seen. These changes are at-
tributed to the troposphere and most likely within the boundary
layer, since stratospheric amounts change little from day to day.
On November 7, 2004, the NO» load in the troposphere is about
5 to 10 times lower than on November 9, 2004. These day-to-day
variations in NOg are well known from ground-based measure-
ments but have never been observed by a satellite instrument
before. GOME and SCIAMACHY are limited to monthly or
yearly averages of NO» pollution because of their low spatial
resolution and limited coverage. Also high regional dependency
of pollution can be seen by OMI, as is shown on November 9.
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C. What are the Roles of Tropospheric Ozone and Aerosols in
Climate Change?

Ozone and aerosols in the troposphere influence the tem-
perature on Earth and therefore the climate. Important climate
parameters of these constituents are the amount and distribu-
tion as a function of height, and for aerosols, also its compo-
sition (which determine their radiation properties). OMI mea-
surements of tropospheric ozone, which is also a greenhouse
gas, and aerosols, in particular the UV-absorbing aerosols, will
reduce the uncertainty in their contribution to climate forcing.
Fig. 4 illustrates OMI measurements of aerosols above Australia
that result from biomass burning. The aerosol optical thick-
ness is a measure of the amount of aerosols, and the aerosol
single-scattering albedo is related to the absorbing properties of
the aerosols. OMI aerosol algorithms can differentiate between
sulfate, smoke and dust, which contribute differently to climate
forcing. Fig. 4(d) shows that for the aerosols above Australia
different values of the single-scattering albedo occur, which in-
dicates that the aerosols originate from different sources.

D. What are the Causes of Surface UV-B Change?

Excessive doses of UV radiation are known to cause health
effects, such as skin cancer, eye problems and immunosuppres-
sion. However, changes in UV-B are not only a human health
concern, but a concern to the entire ecosystem. UV-B can af-
fect plant productivity and also the rate of atmospheric pollu-
tion production. Pollution, in turn, also affects the health of the
plants, animals and humans. Therefore, UV-B plays a duel role
in the environment. Surface UV-B amounts are determined from
overhead ozone, clouds and aerosols, and their properties. OMI
measures all of these parameters simultaneously.

III. OMI INSTRUMENT

The OMI instrument is a nadir-viewing imaging spectrometer
that measures the solar radiation backscattered by the Earth’s
atmosphere and surface over the entire wavelength range from
270-500 nm, with a spectral resolution of about 0.5 nm. The
spectral sampling distance ranges from 0.15-0.3 nm/pixel, de-
pending on wavelength. In OMI a scrambler is used to depo-
larize the radiation. The 114° viewing angle of the telescope per-
pendicular to the flight direction corresponds to a 2600-km-wide
swath on the Earth’s surface, which enables measurements with
a daily global coverage. In the normal operation mode, the OMI
pixel size is 13 km x 24 km at nadir (along X across track); how-
ever, in the zoom mode the spatial resolution can be reduced to
13 km x 12 km.

OMI was built by Dutch Space and the Netherlands Organisa-
tion for Applied Scientific Research (TNO) TPD in cooperation
with Finnish subcontractors VIT and Patria New Technologies
Ltd. The Royal Netherlands Meteorological Institute(KNMI) is
the Principal Investigator Institute. Overall responsibility for the
OMI mission lies with the Netherlands Agency for Aerospace
Programmes (NIVR) with the participation of the Finnish Me-
teorological Institute (FMI). A more detailed description of the
instrument appears as a companion paper in this special issue

[1].
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Fig. 4. OMI measurements of tropospheric NO., tropospheric ozone, and aerosols, resulting from biomass burning above Australia on October 11, 2004. (a) OMI
tropospheric NO» columns. Courtesy of E. Bucsela (NASA GSFC). (b) OMI tropospheric ozone (in Dobson units). The method called “cloud slicing” was used
to determine column ozone amounts. Blue regions are around 25 DU, while orange regions exceed 40 DU. The orange region north of Australia coincides with
intense biomass burning aerosols detected by OMI over much of north central Australia on this date [i.e., (¢) and (d)]. Courtesy of J.R. Ziemke (NASA GSFC). (c)
Aerosol optical thickness measurements. The aerosol optical thickness is a measure of the amount of aerosols and is derived at a wavelength of 380 nm. Courtesy
O. Torres (NASA GSFC and UMBC JCET). (d) Aerosol single-scattering albedo measurements. The single-scattering albedo is derived at a wavelength of 380
nm and is related to the absorbing properties. Different values indicate that the aerosols originate from different sources. Courtesy of O. Torres (NASA GSFC and
UMBC JCET).
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IV. OMI ALGORITHMS AND DATA PRODUCTS troscopy (DOAS) technique developed by KNMI. Both algo-
rithms provide OMI ozone data of the same quality as TOMS
ozone data in order to ensure continuity of ozone trends detected
to date. The long-term goal is to eliminate any bias between the
two algorithms. Experience with TOMS and DOAS suggests
that the algorithms are capable of producing total ozone with
an rms error of about 2%, though these errors are not identical
and necessarily randomly distributed over the globe.

The NASA OMI algorithm is the TOMS Version 8 algorithm
A. Total Ozone applied to OMI [2]. This version uses only two wavelengths

OMI ozone data are retrieved using both the TOMS technique  (317.5 and 331.2 nm) to derive total ozone. Four other TOMS
developed by NASA and a differential optical absorption spec- wavelengths are used for diagnostics and error correction. V8

OMI algorithms rely heavily on experience gained from
TOMS, SBUV, GOME, and SCIAMACHY. Algorithms were
developed, and continue to be improved, by science team
members in Europe and the U.S. Some algorithms are produced
separately, while some are produced jointly by the Dutch,
Finnish, and U.S. teams.
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Fig. 5. OMI tropospheric column ozone (in Dobson units) for October 11,

2004 over the South Atlantic. The method called “cloud slicing” was used to
determine column ozone amounts. Blue regions are around 25 DU, while red
regions exceed 50 DU. Courtesy of J. Ziemke (NASA GSFC).

Fig. 6. Preliminary average vertical columns (geometric AMF) of HCHO
over Southeast Asia during September 24 and October 19, 2005, showing
events of biomass burning over Sumatra, Borneo, and New Guinea as well as
anthropogenic activity in Jakarte (Java) and the RedBasin (China). Courtesy of
T. Kurosu and K. Chance (SAO).

was used to reprocess all SBUV and TOMS total ozone data
taken since April 1970. Therefore, it is being applied to OMI to
ensure continuity of the data record. This algorithm will remain
in operation until an algorithm is developed that is demonstrated
to be more accurate because it uses the enhanced capabilities of
OMI.

The KNMI total ozone algorithm is based on the DOAS
technique [15] that has been widely used to measure trace
gases from ground. It has been applied successfully to process
data from the GOME and SCIAMACHY instrument that are
currently flying on the European Remote Sensing 2 (ERS-2)
and ENVISAT satellites. This ozone column is estimated from
longer wavelengths than those used in the TOMS algorithm.
In principle, DOAS is less sensitive to disturbing effects by
absorbing aerosols, SO», and calibration errors than the TOMS
algorithm. The OMI DOAS algorithm uses a different spectral
window (331.6-336.6 nm) to GOME and SCIAMACHY,
chosen such that the retrieval does not depend on external
information of atmospheric temperatures.
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Fig. 7. OMI BrO total column measurements over the Antarctic made on
September 29 and 30, 2004. Courtesy of T. Kurosu and K. Chance (SAO).

B. Ozone Profiles

The OMI profile algorithm is based on the optimal estima-
tion technique [16] that has become standard in the field. It will
take advantage of the hyperspectral capabilities of the OMI in-
strument to improve the vertical resolution of the ozone profile
below 20 km compared to those from the SBUV instruments that
have flown on NASA and National Oceanic and Atmospheric
Administration (NOAA) satellites since 1970. It uses new ap-
proaches to calculate the required radiances and Jacobians in an
efficient manner and to correct for rotational Raman scattering.
In principle, this algorithm should be able to provide more accu-
rate total O3 estimates than the two algorithms discussed above,
for it uses a broader range of OMI wavelengths that includes
those that are used for total ozone.

C. Tropospheric Ozone

Tropospheric column ozone will be produced using an
improved version of the tropospheric ozone residual (TOR)
method developed for TOMS [17]. In this algorithm one uses
a high vertical resolution Os-profiling instrument to determine
the stratospheric ozone column, which is then subtracted from
total column ozone. EOS Aura has two instruments, HIRDLS
and MLS, which are designed to produce the stratospheric O3
profile at a high vertical resolution. The TOR algorithm will
also use the “cloud slicing” technique developed for TOMS,
which is less sensitive to calibration but only works best in the
tropics. Work is presently underway to extend this method to
higher latitudes. First preliminary tropospheric ozone retrievals
have been shown to be successful and showed enhanced tro-
pospheric ozone levels over Australia and the South Atlantic
[see Figs. 4(b) and 5]. Biomass burning is one of the major
sources for generating tropospheric ozone. It is not uncommon
to have increases of 10-15 DU in tropospheric O3 caused just
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(a) OMI SO image of an explosive eruption cloud from Manam volcano (Papua New Guinea) on January 28, 2005. The triangle symbol marks the

location of the volcano. This SO cloud reached stratospheric altitudes (21-24 km) and hence was a significant aviation hazard. (b) Average SO column amount
measured by OMI over eastern Asia in December 2004. Diamonds indicate the locations of copper smelters. Several SO, source regions in China can be identified.
The principal source of SO, emissions in China is coal-fired power plants. For further details on the OMI SO, product see [21]. Courtesy of S. Carn and A. Krueger

(UMBO).

from biomass burning alone. Other sources including industrial
pollution, lightning NOy, and stratospheric injection, which
can also produce large enhancements in tropospheric Os.

D. Trace Gases

Apart from Og, the atmospheric trace gases NO2, SO5, BrO,
HCHO, and OCIO also have absorption features that fall in the
OMI wavelength range. Because of OMI’s hyperspectral capa-
bility these gases can be retrieved using DOAS or similar al-
gorithms. DOAS algorithms have been successfully employed
for GOME and SCIAMACHY and have been also applied to
ground-based measurements. The method involves fitting the
spectroscopic features in the measured Earth albedo and ac-
counting for Fraunhofer structures due to rotational Raman scat-
tering (the Ring effect). From the fit, slant columns are derived
that are converted to vertical columns using radiative transfer
models and a general assumption for the measured constituent’s
vertical profile. This method is applied to BrO, HCHO, and
NO,. For OCIO, only slant columns are possible because its pro-
file is poorly known. Formaldehyde (HCHO) biomass burning
events above South America, South Africa, and Indonesia, as
well as BrO above ice fields at the South Pole, have been de-
tected by OMI (see Figs. 6 and 7).

For NOg, further analysis is used to separate the troposphere
and stratosphere based on the fact that NO, stratospheric fea-
tures are generally zonal while the features in the troposphere
have distinct patterns related to NO» sources. An alternative
approach to extracting tropospheric amounts is to remove the
stratospheric column using HIRDLS data. These tropospheric
NO; columns will provide the information needed for air quality

Longoitude
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Erythemal dose rate at local solar noon {(mW/m®)

Fig. 9. Cloud-corrected erythemal dose rate at local solar noon (milliwats per
square meter) on March 14, 2005. Courtesy of Aapo Tanskanen (FMI).

studies. The total column NOy measurements (see Fig. 3), indi-
cate that the tropospheric information is available. In Fig. 4 first
preliminary tropospheric NO» retrievals are shown above Aus-
tralia, based on the assumption that stratospheric NO, data are
generally zonal [18], [19].

Implementation of the full spectral fitting (SF) SO, algo-
rithm [20], has been delayed. In lieu of SF, OMI science team
members have developed a fast retrieval algorithm that pro-
duces SO» column amounts using residuals from the operational
TOMS version ozone code at four wavelengths corresponding to
maxima and minima in the SO5 absorption cross-section. This
is called the band residual difference (BRD) algorithm [21].
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TABLE I
OMI SCIENCE REQUIREMENTS

. Accurac Temporal Horizontal Vertical
Product Name Units Abs::Rel y” Resolution  Resolution::Cover >’ Resol.:: Cover
Radiances Watts/cm?/sr 3%::1% once/day 13 x 24 km::G D NA
Total Ozone DU ® 3%::1.5% once/day 13 x 24 km::G D Column
Ozone Profile ppmv 10%::10% once/day 13 x 48 km::G D 6 km::20-45 km
Tropospheric DU ® 25%::10% once/day 52 x 48 km::60S-60N Column
Column Ozone D
Surface UVB Flux Watt/m® 10%::10% once/day 13 x 24 km::G D Surface
E:;‘;g gizst;f:::(g“ hPa 100hPa::30hPa once/day 13 x 24 km::D Surface
Aerosol Optical . . 0.1::0.05 .
Thickness 5 Dimensionless 30%::10% once/day 13 x 24 km::G D Column
Aerosol Single . . . .
Scattering Albedo Dimensionless 0.1::0.05 once/day 13 x 24 km::G D Column

. 310" (50%)::2 10'° (20%) non-volcanic
SO, molecules/cm” ) once/day 13 x 24 km::GD Column
30%::20% volcanic
, 2x10"::2x10™ background
NO;, molecules/cm” once/day 13 x24 km::GD Column
30%::20% polluted

HCHO molecules/cm? 35%::25% once/day 13 x 24 km::G D Column
BrO molecules/cm’ 25%::25% once/day 13 x24km::GD Column
OClo molecules/cm’ 15%::10% once/day 26 x 48 km::V Slant Column

(1) Absolute accuracy is given at the horizontal and vertical resolution indicated in the last two columns, and represents the root sum of square of all (1¢) errors,

including forward model, inverse model, and instrument errors, calculated over the covered area, as indicated in the 6th column. Relative accuracy represents a

component of the absolute error that varies at the frequency indicated in the 5th column. When multiple values are given, the larger value applies.

(2) G represents global coverage, D daylight, and V polar vortex conditions.
(4) Cloud products are limited to optically thick cloluds.

(3) 1 DU =2.687 x 10 molecules/cm?.
(5) Aerosol products are limited to cloud-free pixels.

The BRD algorithm provides unique observations of SO»
in volcanic and polluted regions. Noise levels are higher than
can potentially be achieved by using the SF method, but are
still five times better than EP TOMS, allowing for robust de-
tection of lower tropospheric SOs. Using the BRD technique
measurements of passive SOy degassing from several volcanoes
on a daily basis have been obtained. Explosive volcanic erup-
tion clouds can be tracked for a longer time than was possible
with TOMS, providing critical data for aviation hazard mitiga-
tion [see Fig. 8(a)]. Anthropogenic SO- has been detected over
eastern China [see Fig. 8(b)], South America, and Europe.

E. Clouds and Aerosols

In addition to trace gases, OMI derives information on clouds
and aerosols. The cloud parameters are essential for the retrieval
of other OMI products, particularly for the troposphere. OMI
cloud information includes both the effective cloud coverage
and effective cloud pressure, which employs absorption by
03-O7 [22] and the rotational Raman scattering [23]. The
retrieved cloud cover and pressure are used to estimate, and
correct for, the amount of trace gas hidden below the clouds.
There are plans to combine both algorithms, which makes
it possible to determine a more accurate cloud albedo and
coverage, and thereby reduce the errors for trace gases in the

boundary layer. Both cloud algorithms have been shown to
work according to expectations.

A cloud mask is needed for accurate retrievals of aerosol
optical thickness both over land and ocean. The spectral aerosol
optical thickness contains information on the aerosol con-
centration and on the size of the aerosol particles. From the
wavelength dependence of the radiances measured by OMI the
aerosol optical thickness and the single-scattering albedo are
derived. The aerosol optical thickness and single-scattering
albedo are retrieved using the TOMS UV algorithm [24] and the
OMI UV/VIS multiwavelength algorithm [25]. The algorithms
are applied to (nearly) cloud-free pixels. First aerosol retrievals
using the TOMS UV algorithm have shown biomass burning
detection above, for example, Australia (see Fig. 4) as well as
dust events above the Sahara.

F. UV-B Algorithm

The OMI UV-B algorithm [26] inherits from the TOMS
UV algorithm [24]. OMI measurements of ozone, aerosols,
and clouds are used as inputs to the algorithm. Clear sky UV
irradiance is first estimated using the total ozone column,
derived with the TOMS algorithm, and additional geophysical
data. By correcting the clear sky UV irradiance with the aerosol
and cloud information, the surface UV irradiance is obtained.
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The UV products that are produced are UV irradiances at four
wavelengths (305, 310, 324, 380 nm), noontime erythemal UV
dose rate and the erythemal UV daily dose (see Fig. 9).

G. Near Real Time and Very Fast Delivery Products

OMI will also provide Near Real Time (NRT) products,
which will be available 3 h after measurement, and Very Fast
Delivery Products (VFD) [27], available within 30 min after
measurement. The NRT products will have daily global cov-
erage and will initially include total ozone and possibly other
TOMS type products. NRT NO, products are also planned.
NRT total ozone data will be used by ECMWF and NOAA
in their weather forecasts. Total ozone data will improve
the medium range weather forecast by providing wind field
information at altitudes where little information is currently
available. OMI is able to make an UV-B forecast for a few days
ahead based on the NRT total ozone data. Other applications of
OMI NRT include volcanic SO and ash mapping for aircraft
avoidance control. Testing is underway to use OMI’s NRT
tropospheric NO5 data for air quality forecasts.

The Direct Broadcast OMI data received at Sodankyld in
northern Finland is used to produce the OMI VFD products. The
products include clear-sky UV index, erythemally weighted
daily UV dose and total ozone. The Direct Broadcast data
and hence also the VFD products are regional, covering most
of Western Europe. Distribution maps of the UV and ozone
products will be made publicly available through the Internet.

Table I is a summary of the OMI Standard Data products,
including requirements for accuracy and coverage. The OMI
Science Requirement Document [28] describes the relationship
between the required accuracies as shown in Table I and the
science questions discussed in this paper. Some algorithms are
still under development; therefore schedules for public release
depend on the data product. Public released OMI standard data
products will be available via the NASA Goddard Space Flight
Center Earth Sciences Distributed Active Archive Center at
http://daac.gsfc.nasa.gov.

V. CONCLUSION

OMI is the first of a new type of nadir looking UV/VIS spec-
trometers, and is performing according to expectations. First re-
sults are shown for Ozone, NOs, SO, BrO, HCHO, UV-B, and
aerosols. Therefore, OMI will contribute significantly to study
of the ozone layer, air quality, and climate change. Near Real
Time products of OMI can be used for UV-B, weather and air
quality forecasts, and aircraft avoidance control.
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